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1
VIRTUAL AND CONFIGURABLE
TOUCHSCREENS

BACKGROUND

Computer systems may utilize a variety of input devices
including, for example, a keyboard, a mouse, a pointer, a
touch pad, and the like, in order to provide inputs to a pro-
cessor. Some modern computing devices including, for
example, notebook computers, desktop computers, smart tab-
lets, smart phones, mobile Internet devices (MIDs), media
players, all-in-one computers, video game consoles, auto-
matic teller machines (ATMs), graphical user interfaces
(GUlIs), and the like, may include a touchscreen or electronic
visual display as a user interface. Further, some operating
systems may be touchscreen compatible, wherein the touch-
screen allows users to make screen inputs via simple or multi-
touch gestures (e.g., with a finger(s), stylus, light pen, or the
like).

The touchscreen may also allow users to interact with
content displayed on the screen and determine how the con-
tent is displayed. Standard touchscreens may utilize one or
more of a variety of touch sensing technologies including, for
example, resistive, capacitive, surface acoustic wave (SAW),
optical, infrared, and similar sensors. These sensors may be
somewhat complex and are typically required to be integrated
within the screen or display. The sensors may provide suitable
accuracy but can add to the screen thickness and mass. Touch-
screens are also relatively costly and tend to substantially
increase the price of a system employing such technology.

BRIEF DESCRIPTION OF THE DRAWINGS

The various novel aspects of the embodiments of the
present disclosure will become evident to a person of ordinary
skill in the art given the following enabling specification and
appended claims, and by referencing the following drawings,
in which:

FIGS. 1A-1B are illustrations of alternative examples of a
virtual touchscreen device according to an embodiment;

FIG. 2 is a block diagram of an example of a virtual touch-
screen system according to an embodiment;

FIG. 3 is a flowchart of an example of a method of provid-
ing a virtual touchscreen according to an embodiment; and

FIG. 4 is block diagram of an example of a system accord-
ing to an embodiment.

DETAILED DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B show examples of a device 100 in accor-
dance with an embodiment of the present disclosure. The
device 100 may be, for example, a laptop computer having a
display or screen 120. While a standard laptop or notebook
computer is shown, it should be noted that this illustration is
only for discussion purposes. Other computing devices may
be used without departing from the disclosure including, for
example, notebook computers, desktop computers, smart tab-
lets, smart phones, mobile Internet devices (MIDs), media
players, all-in-one computers, video game consoles, auto-
matic teller machines (ATMs), graphical user interfaces
(GUlIs), and other similar devices. The illustrated device 100
includes a screen 120 and a plurality of sensors 110a-1104d.
The plurality of sensors 110a-110d may be, for example,
ultra-wide band micro impulse radar (MIR) transceivers. The
sensors 110a-110d4 may produce a virtual touchscreen 122 in
aplane that is either coincident with the screen 120 or spaced
at some distance (e.g., a few millimeters to several inches),
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from the screen 120 to provide touchless input relative to the
screen 120. The sensors 110a-1104 may therefore signifi-
cantly reduce contamination and wear on the screen 120. The
illustrated device 100 may also include a base 105 (e.g., a
computer housing, frame, or the like) that supports and posi-
tions the plurality of sensors 110a-110d relative to the screen
100.

More particularly, the virtual touchscreen 122, as shown in
FIG. 1A, may be substantially adjacent or coincident (e.g.,
within a few millimeters), to the screen 120. Also, for
example, the virtual touchscreen 122, as shown in FIG. 1B,
may be offset or spaced apart, i.e., within a few inches, from
the screen 120. It should be noted that while four sensors
110a-110d are shown, the number and position of the sensors
110a-1104 have been selected for discussion purposes only.
The number and position of the sensors may be adjusted as
required without departing from the disclosure. It should also
be noted that the distance and dimensions of the illustrated
planes provided herein are for discussion purposes only and
may be adjusted as required without departing from the dis-
closure.

FIG. 2 shows a block diagram of an example of a virtual
touchscreen system 200 according to an embodiment. The
virtual touchscreen 200 may include an MIR transceiver
module 202, a display screen/virtual plane 204, a logic mod-
ule 206, and a system processor 208. The MIR transceiver
module 202 may include a plurality of MIR transceivers and
is in communication with the display screen/virtual plane 204
and logic module 206. The MIR transceiver module 202 may
transmit the input/output (I/O) signals of the plurality of MIR
transceivers with respect to the display screen/virtual plane
204. The display screen/virtual plane may also communicate
with the logic module 206 in order to determine the position
of an input device with respect to the display screen/virtual
plane 204. The logic module 206 may be in communication
with the MIR transceivers 202, display screen/virtual plane
204, and system processor 208 such that a position and ges-
ture inputs of an input device (e.g., finger, pointer, stylus, or
other object) may be determined with respect to the display
screen/virtual plane 204. Based on the determined position
and gesture inputs of the input device, the intended inputs
may be determined by the logic module and transmitted to
and acted on by the system processor 208. The logic module
206 may include positioning technology (e.g., triangulation
technology), which may be implemented via, for example, a
set of logic instructions or fixed functionality hardware, suit-
able to determine the position and input gestures of an input
device.

With continuing reference to FIGS. 1A, 1B and 2, the
sensors 110a-1104 may detect the movement and position of
a touch input device (e.g., finger, pointer, stylus, or other
object used as a touch input device), that touches the plane of
the virtual touchscreen 122. Ultra-wide band micro-impulse
radar (MIR) sensors may provide exceptional accuracy in
determining the position of objects, e.g., a finger, pointer, or
similar object, in very small time steps and provide an ideal
technology for forming the sensors 110a-1104. When a finger
or pointer touches the plane of the virtual touchscreen 122,
action may be taken similar to standard touchscreen configu-
rations in order to respond to the user input.

The sensors 110a-110d may include, for example, trans-
ceivers that emit and receive signals, wherein the emitted
signals may effectively create the virtual touchscreen 122.
The received signals may indicate the position of an input
device with respect to the virtual touchscreen 122 in order to
track the position of the input device and to indicate when the
input device has penetrated the plane to trigger a touch (i.e.,
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an input). In addition, a positioning technology such as, for
example, triangulation, may be used to determine the position
of'the input device with respect to the virtual touchscreen 122.
The ultra-wide band MIR sensors may provide position
detection accuracy within a fraction of a millimeter (mm).
The illustrated sensors 110a-110d therefore allow touch
inputs on surfaces other than the display 120 and enable
virtual surfaces or planes that are user configurable. For
example, multiple virtual touchscreens (i.e., multiple touch
planes or surfaces), may be configured simultaneously, if
desired, without departing from the disclosure. The multiple
planes may include varied parameters such as, for example,
varied sensitivity to touch.

MIR sensors provide low cost, low power radar that sends
out very short electromagnetic pulses. MIR sensors may
include an impulse generator or transmitter, an impulse
receiver, and a send/receive antenna. MIR sensors operate by
sending short wave impulses that return when bounced off
objects and are collected by the receive antenna. The impulse
emitted or sent by the MIR sensor returns when it is reflected
offan object. The strength of the returned (received) signal is
affected by the material properties of the object and the dis-
tance from the send/receive antenna. Based on the timing and
strength of the return signal, the object can be identified in
composition, location, size, and the like. In some examples,
some objects may absorb substantial amounts of energy such
that a reflection may not occur. This absorption or partial
absorption may be used to assist in determining the compo-
sition of the objects.

Because MIR sensors use ultra-wide band impulse, difter-
ent objects can be identified based on a correlation frequency
response of the object material type. Objects may have a
varying transparency based on the frequency of the impulse.
Ultra-wide band frequency may also allow determination ofa
frequency that can penetrate barrier objects (e.g., paper, plas-
tic, thin films, fabric, and the like) while the object of scan-
ning interest (e.g., a finger, pointer, or similar object)
responds to that frequency. The MIR sensor may therefore
enable detection of shadow objects behind physical barriers.
Accordingly, MIR frequency and associated high wave veloc-
ity may provide MIR sensors with fine resolution of object
location. Further, object motion may be tracked and predicted
using fast location refresh cycles. Such an approach may
enable recognition of gesture inputs (e.g., hand motions, head
movement, and the like), on the order ofless than 1 millimeter
or a few millimeters, at distances from greater than one inch
to approximately six feet, etc., and is scalable to longer dis-
tances.

Multiple sensors 110a-1104 may be placed on the device
100 in geographically diverse locations in order to map the
position of objects in three dimensional (3D) space. Position-
ing technology (e.g., triangulation), may then be used to
determine the position of objects in space (3-D). Because the
coordinates of the plane of the virtual touchscreen 122 are
known relative to a network global coordinate system
(formed by the transceivers), the system may precisely deter-
mine when an object has entered into the plane of the virtual
touchscreen 122 and may act in response to the object as a
“touch” input. The system may also determine when the
object is still present in the plane and the depth of penetration
into the plane. The system thereby provides a significant
increase in touchscreen functionality while substantially
reducing the cost of the touchscreen. Due to the ability of the
MIR sensors 110a-110d to map objects, as opposed to just a
point on the object or leading edge of the object, the sensors
110a-1104 may allow distinguishing of object type and may
thereby trigger only on intended objects.
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FIG. 3 shows a flowchart of an example of a method 300 for
providing a virtual touchscreen according to an embodiment.
The method 300 may be implemented in executable software
as a set of logic instructions stored in a machine- or computer-
readable storage medium of a memory such as random access
memory (RAM), read-only memory (ROM), programmable
ROM (PROM), firmware, flash memory, etc., in configurable
logic such as, for example programmable logic arrays
(PLAs), field programmable gate arrays (FPGAs), complex
programmable logic devices (CPLDs), in fixed functionality
logic hardware using circuit technology such as, for example,
application-specific integrated circuits (ASIC), complemen-
tary metal oxide semiconductor (CMOS) or transistor-tran-
sistor logic (TTL) technology, or any combination thereof.
For example, computer program code to carry out operations
shown in method 300 may be written in any combination of
one or more programming languages including an object-
oriented programming language such as Java, Smalltalk, C++
or the like and conventional procedural programming lan-
guages, such as the “C” programming language or similar
programming languages.

Iustrated processing block 302 provides for using trian-
gulation to determine a location of an object with respect to a
virtual touchscreen based on signals from a plurality of micro
impulse radar (MIR) transceivers. The MIR transceivers may
be wide band MIR transceivers that define the plane of the
virtual touchscreen. The MIR transceivers may also deter-
mine the position and input gestures of an input device with
respect to the virtual touchscreen in order to provide inputs.
Tlustrated block 304 provides for mapping the location of the
object to a position on a display screen. Mapping the location
of'the object with respect to the display screen may therefore
increase the utility and functionality of the virtual touch-
screen.

FIG. 4 shows a system 66. The system 66 may be part of a
platform having computing functionality (e.g., personal digi-
tal assistant/PDA, desktop computer, laptop, tablet computer,
convertible tablet), communications functionality (e.g., wire-
less smart phone), imaging functionality, media playing func-
tionality (e.g., smart television/TV), or any combination
thereof (e.g., mobile Internet device/MID). In the illustrated
example, the system 66 includes a battery 68 to supply power
to the system 66 and a processor 70 having an integrated
memory controller (IMC) 72, which may communicate with
system memory 74. The system memory 74 may include, for
example, dynamic random access memory (DRAM) config-
ured as one or more memory modules such as, for example,
dual inline memory modules (DIMMs), small outline
DIMMs (SODIMMs), etc.

The illustrated system 66 also includes a input output (JO)
module 76, sometimes referred to as a Southbridge of a
chipset, that functions as a host device and may communicate
with, for example, a display 84 (e.g., OLED display, liquid
crystal display/LCD, etc.), a peripheral device 86, e.g., a
camera, a plurality of position sensors 78 (e.g., ultra-wide
band MIR sensors) and mass storage 80 (e.g., hard disk drive/
HDD, optical disk, flash memory, etc.). The processor 70 may
execute one or more positioning applications (not shown).

The illustrated processor 70 may also execute logic 82 that
is configured to receive one or more signals from the position
sensors 78, determine a position of an input device with
respect to a virtual plane (not shown), and map the position to
a position on the display 84 based at least in part on inputs
from the position sensors 78. Thus, the illustrated logic 82
may function similarly to the logic module (FIG. 2), already
discussed.
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The logic 82 may also determine and adjust the position of
multiple planes of the virtual touchscreen. In one example,
the adjustments also take into consideration one or more
sensitivity considerations of the one or multiple planes of the
virtual touchscreens. The logic 82 may alternatively be imple-
mented external to the processor 70. Additionally, the proces-
sor 70 and the JO module 76 may be implemented together on
the same semiconductor die as a system on chip (SoC).

Additional Notes and Examples

Example 1 may include a virtual and configurable touch-
screen system, having a display screen, a plurality of micro
impulse radar (MIR) transceivers, and logic. The logic is to
use triangulation to determine a location of an object based on
signals from the plurality of MIR transceivers, and map the
location of the object to a position on the display screen. The
logic may be implemented at least partially in fixed-function-
ality hardware.

Example 2 may include the system of example 1, wherein
the logic is to determine the location of the object in a virtual
plane.

Example 3 may include the system of example 2, wherein
the virtual plane is to be coincident with the display screen.

Example 4 may include the system of example 2, wherein
the virtual plane is to be offset from the display screen.

Example 5 may include the system of example 1, wherein
the logic is to determine and adjust the position of one or more
planes of the virtual touchscreen.

Example 6 may include the system of example 1, wherein
the logic is to use triangulation to determine locations of a
plurality of objects in a corresponding plurality of virtual
planes that are offset from the display screen, and map the
locations of the plurality of objects to positions on the display
screen.

Example 7 may include the system of example 1, wherein
the logic is to determine one or more of a composition or a size
of the object.

Example 8 may include the system of example 7, wherein
the composition or size of the object is determined based on
one or more of a timing of return signals associated with the
MIR transceivers, a strength of return signals associated with
the MIR transceivers or a frequency of transmitted signals
associated with the MIR transceivers.

Example 9 may include the system of example 1, wherein
the logic is to distinguish the object from one or more barrier
objects.

Example 10 may include the system of example 1, further
including a base, wherein the base supports and positions the
plurality of micro impulse radar (MIR) transceivers relative to
the display screen.

Example 11 may include a method for providing a virtual
and configurable touchscreen, including using triangulation
to determine a location of an object based on signals from a
plurality of micro impulse radar (MIR) transceivers, and
mapping the location of the object to a position on a display
screen.

Example 12 may include the method of example 11,
wherein determining the location of the object includes deter-
mining the location of the object in a virtual plane.

Example 13 may include the method of example 12,
wherein the virtual plane is coincident with the display
screen.

Example 14 may include the method of example 12,
wherein the virtual plane is offset from the display screen.
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Example 15 may include the method of example 11, further
including determining and adjusting, via a logic module, the
position of one or more planes of the virtual touchscreen.

Example 16 may include the method of example 11, further
including using triangulation, via a logic module, to deter-
mine locations of a plurality of objects in a corresponding
plurality of virtual planes that are offset from the display
screen, and mapping, via the logic module, the locations of
the plurality of objects to positions on the display screen.

Example 17 may include the method of example 11, further
including determining, via a logic module, one or more of a
composition or a size of the object.

Example 18 may include the method of example 11,
wherein the composition or size of the object is determined
based on one or more of a timing of return signals associated
with the MIR transceivers, a strength of return signals asso-
ciated with the MIR transceivers or a frequency of transmitted
signals associated with the MIR transceivers.

Example 19 may include the method of example 11,
including distinguishing, via a logic module, the object from
one or more barrier objects.

Example 20 may include the method of example 11, further
including supporting and positioning, via a base, the plurality
of micro impulse radar (MIR) transceivers relative to the
display screen.

Example 21 may include a virtual and configurable touch-
screen apparatus, including logic, implemented at least partly
in fixed-functionality hardware, to use triangulation to deter-
mine a location of an object based on signals from a plurality
of' micro impulse radar (MIR) transceivers, and map the loca-
tion of the object to a position on a display screen.

Example 22 may include the apparatus of example 21,
wherein the logic is to determine the location of the object in
a virtual plane.

Example 23 may include the apparatus of example 22,
wherein the virtual plane is to be coincident with the display
screen.

Example 24 may include the apparatus of example 22,
wherein the virtual plane is to be offset from the display
screen.

Example 25 may include the apparatus of example 21,
wherein the logic is to use triangulation to determine loca-
tions of a plurality of objects in a corresponding plurality of
virtual planes that are offset from the display screen, and map
the locations of the plurality of objects to positions on the
display screen.

Example 26 may include the apparatus of example 21,
wherein the logic is to determine one or more of a composi-
tion or a size of the object.

Example 27 may include the apparatus of example 26,
wherein the composition or size of the object is determined
based on one or more of a timing of return signals associated
with the MIR transceivers, a strength of return signals asso-
ciated with the MIR transceivers or a frequency of transmitted
signals associated with the MIR transceivers.

Example 28 may include the apparatus of example 21,
wherein the logic is to distinguish the object from one or more
barrier objects.

Example 29 may include the apparatus of example 21,
wherein the base supports and positions the plurality of micro
impulse radar (MIR) transceivers relative to the display
screen.

Example 30 may include at least one computer readable
storage medium including a set of instructions which, if
executed by a computing device, cause a computing device to
use triangulation to determine a location of an object based on
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signals from a plurality of micro impulse radar (MIR) trans-
ceivers, and map the location of the object to a position on a
display screen.

Example 31 may include the at least one computer readable
storage medium of example 30, wherein the instructions, if
executed, further cause the computing device to determine the
location of the object in a virtual plane.

Example 32 may include the at least one computer readable
storage medium of example 31, wherein the virtual plane is to
be coincident with the display screen.

Example 33 may include the at least one computer readable
storage medium of example 31, wherein the virtual plane is to
be offset from the display screen.

Example 34 may include the at least one computer readable
storage medium of example 30, wherein the instructions, if
executed, further cause the computing device to use triangu-
lation to determine locations of a plurality of objects in a
corresponding plurality of virtual planes that are offset from
the display screen; and map the locations of the plurality of
objects to positions on the display screen.

Example 35 may include the at least one computer readable
storage medium of example 30, wherein the instructions, if
executed, further cause a computing device to determine one
or more of a composition or a size of the object based on one
or more of a timing of return signals associated with the MIR
transceivers, a strength of return signals associated with the
MIR transceivers or a frequency of transmitted signals asso-
ciated with the MIR transceivers.

Example 36 may include the at least one computer readable
storage medium of example 30, wherein the instructions, if
executed, further cause a computing device to distinguish the
object from one or more barrier objects.

Example 37 may include a virtual and configurable touch-
screen system, including means for using triangulation to
determine a location of an object based on signals from a
plurality of micro impulse radar (MIR) transceivers; and
means for mapping the location of the object to a position on
a display screen.

Example 38 may include the system of example 37,
wherein the means for using triangulation to determine the
location of the object includes means for determining the
location of the object in a virtual plane.

Example 39 may include the system of example 38,
wherein the virtual plane is coincident with the display
screen.

Example 40 may include the system of example 38,
wherein the virtual plane is offset from the display screen.

Example 41 may include the system of example 38, further
including means for determining and adjusting the position of
one or more planes of the virtual touchscreen.

Example 42 may include the system of example 37, further
including means for determining locations of a plurality of
objects in a corresponding plurality of virtual planes that are
offset from the display screen, and means for mapping the
locations of the plurality of objects to positions on the display
screen.

Example 43 may include the system of example 37, further
including means for determining one or more of a composi-
tion or a size of the object.

Example 44 may include the system of example 43,
wherein the composition or size of the object is determined
based on one or more of a timing of return signals associated
with the MIR transceivers, a strength of return signals asso-
ciated with the MIR transceivers or a frequency of transmitted
signals associated with the MIR transceivers.
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Example 45 may include the system of example 37, further
including means for distinguishing the object from one or
more barrier objects.

Example 46 may include the system of example 37, further
including means for supporting and positioning the plurality
of micro impulse radar (MIR) transceivers relative to the
display screen.

Various embodiments may be implemented using hard-
ware elements, software elements, or a combination of both.
Examples of hardware elements may include processors,
microprocessors, circuits, circuit elements (e.g., transistors,
resistors, capacitors, inductors, and so forth), integrated cir-
cuits, application specific integrated circuits (ASIC), pro-
grammable logic devices (PLD), digital signal processors
(DSP), field programmable gate array (FPGA), logic gates,
registers, semiconductor device, chips, microchips, chip sets,
and so forth. Examples of software may include software
components, programs, applications, computer programs,
application programs, system programs, machine programs,
operating system software, middleware, firmware, software
modules, routines, subroutines, functions, methods, proce-
dures, software interfaces, application program interfaces
(API), instruction sets, computing code, computer code, code
segments, computer code segments, words, values, symbols,
orany combination thereof. Determining whether an embodi-
ment is implemented using hardware elements and/or soft-
ware elements may vary in accordance with any number of
factors, such as desired computational rate, power levels, heat
tolerances, processing cycle budget, input data rates, output
data rates, memory resources, data bus speeds and other
design or performance constraints.

One or more aspects of at least one embodiment may be
implemented by representative instructions stored on a
machine-readable medium which represents various logic
within the processor, which when read by a machine causes
the machine to fabricate logic to perform the techniques
described herein. Such representations, known as “IP cores”
may be stored on a tangible, machine readable medium and
supplied to various customers or manufacturing facilities to
load into the fabrication machines that actually make the logic
O Processor.

Embodiments are applicable for use with all types of semi-
conductor integrated circuit (“IC”) chips. Examples of these
IC chips include but are not limited to processors, controllers,
chipset components, programmable logic arrays (PLAs),
memory chips, network chips, and the like. In addition, in
some of the drawings, signal conductor lines are represented
with lines. Some may be different, to indicate more constitu-
ent signal paths, have a number label, to indicate a number of
constituent signal paths, and/or have arrows at one or more
ends, to indicate primary information flow direction. This,
however, should not be construed in a limiting manner.
Rather, such added detail may be used in connection with one
or more exemplary embodiments to facilitate easier under-
standing of a circuit. Any represented signal lines, whether or
not having additional information, may actually comprise one
ormore signals that may travel in multiple directions and may
be implemented with any suitable type of signal scheme, e.g.,
digital or analog lines implemented with differential pairs,
optical fiber lines, and/or single-ended lines.

Example sizes/models/values/ranges may have been
given, although embodiments are not limited to the same. As
manufacturing techniques (e.g., photolithography) mature
over time, it is expected that devices of smaller size could be
manufactured. In addition, well known power/ground con-
nections to IC chips and other components may or may not be
shown within the figures, for simplicity of illustration and
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discussion, and so as not to obscure certain aspects of the
embodiments. Further, arrangements may be shown in block
diagram form in order to avoid obscuring embodiments, and
also in view of the fact that specifics with respect to imple-
mentation of such block diagram arrangements are highly
dependent upon the platform within which the embodiment is
to be implemented, i.e., such specifics should be well within
purview of one skilled in the art. Where specific details (e.g.,
circuits) are set forth in order to describe example embodi-
ments, it should be apparent to one skilled in the art that
embodiments can be practiced without, or with variation of,
these specific details. The description is thus to be regarded as
illustrative instead of limiting.

Some embodiments may be implemented, for example,
using a machine or tangible computer-readable medium or
article which may store an instruction or a set of instructions
that, if executed by a machine, may cause the machine to
perform a method and/or operations in accordance with the
embodiments. Such a machine may include, for example, any
suitable processing platform, computing platform, comput-
ing device, processing device, computing system, processing
system, computer, processor, or the like, and may be imple-
mented using any suitable combination of hardware and/or
software. The machine-readable medium or article may
include, for example, any suitable type of memory unit,
memory device, memory article, memory medium, storage
device, storage article, storage medium and/or storage unit,
for example, memory, removable or non-removable media,
erasable or non-erasable media, writeable or re-writeable
media, digital or analog media, hard disk, floppy disk, Com-
pact Disk Read Only Memory (CD-ROM), Compact Disk
Recordable (CD-R), Compact Disk Rewriteable (CD-RW),
optical disk, magnetic media, magneto-optical media, remov-
able memory cards or disks, various types of Digital Versatile
Disk (DVD), a tape, a cassette, or the like. The instructions
may include any suitable type of code, such as source code,
compiled code, interpreted code, executable code, static
code, dynamic code, encrypted code, and the like, imple-
mented using any suitable high-level, low-level, object-ori-
ented, visual, compiled and/or interpreted programming lan-
guage.

Unless specifically stated otherwise, it may be appreciated
that terms such as “processing,” “computing,” “calculating,”
“determining,” or the like, refer to the action and/or processes
of a computer or computing system, or similar electronic
computing device, that manipulates and/or transforms data
represented as physical quantities (e.g., electronic) within the
computing system’s registers and/or memories into other data
similarly represented as physical quantities within the com-
puting system’s memories, registers or other such informa-
tion storage, transmission or display devices. The embodi-
ments are not limited in this context.

The term “coupled” may be used herein to refer to any type
of relationship, direct or indirect, between the components in
question, and may apply to electrical, mechanical, fluid, opti-
cal, electromagnetic, electromechanical or other connections.
In addition, the terms “first”, “second”, etc. may be used
herein only to facilitate discussion, and carry no particular
temporal or chronological significance unless otherwise indi-
cated.

Those skilled in the art will appreciate from the foregoing
description that the broad techniques of the embodiments can
be implemented in a variety of forms. Therefore, while the
embodiments of this have been described in connection with
particular examples thereof, the true scope of the embodi-
ments should not be so limited since other modifications will
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become apparent to the skilled practitioner upon a study of the
drawings, specification, and following claims.

We claim:
1. A system comprising:
a display screen;
a plurality of micro impulse radar (MIR) transceivers,
wherein the MIR transceivers are disposed in a fixed
position to transmit and receive MIR signals; and
logic, implemented at least partly in fixed-functionality
hardware, to,
use triangulation to determine a location of an object
based on signals from the plurality of MIR transceiv-
ers, and

map the location of the object to a position on the display
screen,

wherein the logic is to determine one or more of a compo-
sition or a size of the object based on one or more of a
timing of return signals associated with the MIR trans-
ceivers, a strength of return signals associated with the
MIR transceivers or a frequency of transmitted signals
associated with the MIR transceivers.

2. The system of claim 1, wherein the logic is to determine

the location of the object in a virtual plane.

3. The system of claim 2, wherein the virtual plane is to be
coincident with the display screen.

4. The system of claim 2, wherein the virtual plane is to be
offset from the display screen.

5. The system of claim 1, wherein the logic is to determine
and adjust the position of one or more planes of a virtual
touchscreen.

6. The system of claim 1, wherein the logic is to,

use triangulation to determine locations of a plurality of
objects in a corresponding plurality of virtual planes that
are offset from the display screen, and

map the locations of the plurality of objects to positions on
the display screen.

7. The system of claim 1, wherein the logic is to distinguish

the object from one or more other objects.

8. The system of claim 1, further comprising a base,
wherein the base supports and positions the plurality of micro
impulse radar (MIR) transceivers relative to the display
screen.

9. A method comprising:

using triangulation to determine a location of an object
based on signals from a plurality of micro impulse radar
(MIR) transceivers, wherein the MIR transceivers are
disposed in a fixed position to transmit and receive MIR
signals;

mapping the location of the object to a position on a display
screen; and

determining one or more of a composition or a size of the
object based on one or more of a timing of return signals
associated with the MIR transceivers, a strength of
return signals associated with the MIR transceivers or a
frequency of transmitted signals associated with the
MIR transceivers.

10. The method of claim 9, wherein determining the loca-
tion of the object includes determining the location of the
object in a virtual plane.

11. The method of claim 10, wherein the virtual plane is
coincident with the display screen.

12. The method of claim 10, wherein the virtual plane is
offset from the display screen.

13. An apparatus comprising:

logic, implemented at least partly in one or more of con-
figurable logic or fixed-functionality hardware, to,
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use triangulation to determine a location of an object
based on signals from a plurality of micro impulse
radar (MIR) transceivers, wherein the MIR transceiv-
ers are disposed in a fixed position to transmit and
receive MIR signals,

map the location of the object to a position on a display
screen, and

determine one or more of a composition or a size of the
object based on one or more of a timing of return
signals associated with the MIR transceivers, a
strength of return signals associated with the MIR
transceivers or a frequency of transmitted signals
associated with the MIR transceivers.

14. The apparatus of claim 13, wherein the logic is to
determine the location of the object in a virtual plane.

15. The apparatus of claim 14, wherein the virtual plane is
to be coincident with or offset from the display screen.

16. The apparatus of claim 13, wherein the logic is to,

use triangulation to determine locations of a plurality of

objects in a corresponding plurality of virtual planes that
are offset from the display screen, and

map the locations of the plurality of objects to positions on

the display screen.

17. At least one non-transitory computer readable storage
medium comprising a set of instructions which, if executed
by a computing device, cause the computing device to:

use triangulation to determine a location of an object based

on signals from a plurality of micro impulse radar (MIR)
transceivers, wherein the MIR transceivers are disposed
in a fixed position to transmit and receive MIR signals,
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map the location of the object to a position on a display

screen, and

determine one or more of a composition or a size of the

object based on one or more of a timing of return signals
associated with the MIR transceivers, a strength of
return signals associated with the MIR transceivers or a
frequency of transmitted signals associated with the
MIR transceivers.

18. The at least one computer readable storage medium of
claim 17, wherein the instructions, if executed, cause the
computing device to determine the location of the objectin a
virtual plane.

19. The at least one computer readable storage medium of
claim 18, wherein the virtual plane is to be coincident with the
display screen.

20. The at least one computer readable storage medium of
claim 18, wherein the virtual plane is to be offset from the
display screen.

21. The at least one computer readable storage medium of
claim 17, wherein the instructions, if executed, cause the
computing device to:

use triangulation to determine locations of a plurality of

objects in a corresponding plurality of virtual planes that
are offset from the display screen; and

map the locations of the plurality of objects to positions on

the display screen.

22. The at least one computer readable storage medium of
claim 17, wherein the instructions, if executed, cause a com-
puting device to distinguish the object from one or more other
objects.



